Re: Second Cancers After
Adjuvant Tamoxifen Therapy
for Breast Cancer

Curtis et al. state ... we found little
evidence that tamoxifen treatment in-
creases the incidence of colorectal or
stomach cancer significantly, as reported
by Rutqvist et al.” (7). In fact, the data of
Curtis et al. offer little evidence to
controvert the findings of Rutqvist and
colleagues from the Stockholm Breast
Cancer Study Group (2).

The data from the Surveillance,
Epidemiology, and End Results (SEER)
Program' that Curtis et al. present may
be biased toward the null value by the
failure to consider induction time. This
failure is equivalent to assuming that the
latent period for tamoxifen-induced
gastrointestinal cancers is zero. This
assumption results in the dilution of data
on truly exposed patients who have had
sufficient time to develop the disease
under study with data on patients who
would be more correctly categorized as
unexposed (3). Such dilution is espe-
cially important given the short follow-
up of the SEER study—the mean
duration of follow-up for the tamoxi-
fen-treated group was only 2.8 years
(14 358 patients; 39 736 person-years at
risk). In contrast, the median follow-up
for the patients reported by the Stock-
holm Breast Cancer Study Group was 8-
9 years.

In spite of this bias in follow-up time,
the 95% confidence intervals for the
odds ratios for stomach and colorectal
cancers reported by Curtis et al. overlap
those of the Stockholm Breast Cancer
Study Group and remain consistent with
a 30%-49% increase in risk of colorectal
cancer and as much as a 103% increase in
risk of stomach cancer. Clearly, further
data obtained from patients exposed to
tamoxifen for longer periods will be
required before we can dismiss the
possibility of an increase in the risk of
gastrointestinal cancers due to this drug.

CARL D. ATKINS
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Notes

'Editor’s note: SEER is a set of geographically
defined, population-based central tumor registries
in the United States, operated by local nonprofit
organizations under contract to the National
Cancer Institute (NCI). Each registry annually
submits its cases to the NCI on a computer tape.
These computer tapes are then edited by the NCI
and made available for analysis.

Correspondence to: Carl D. Atkins, M.D., 242
Merrick Rd., Rockville Centre, NY 11570.

Curtis et al. (/) described the in-
cidence of second cancers among 14 358
breast cancer patients reported to the
Surveillance, Epidemiology, and End
Results (SEER) Program who received
adjuvant tamoxifen therapy. They found
a significant excess of endometrial
cancer in accordance with several
previous reports but no excess of
stomach and colon cancers as reported
from three Scandinavian adjuvant ta-
moxifen trials.

Although the SEER data may provide
relevant information on the effects of
short-term adjuvant tamoxifen therapy,
they appear to be of little value for
judging the long-term effects of high
cumulative doses of tamoxifen (e.g., the
cumulative dose resulting from a 20-mg-
daily schedule for 5 years, which now
has become the standard treatment for
most breast cancer patients).

In many studies of second cancer
incidence after adjuvant tamoxifen ther-
apy, there appears to be a direct relation-
ship between the cumulative dose of
tamoxifen and the relative risk of
endometrial cancer. In the Stockholm
trial, with an average cumulative dose of
42 g, the relative risk was about 6 (2).
This excess was similar to that observed
in the National Surgical Adjuvant Breast
and Bowel Project (NSABP) B-14 trial
with a protocol cumulative dose of 37 g
(3). In trials using, cumulative protocol

doses of 11 g, the excess of endometrial
cancer corresponded to a relative risk on
the order of 2-3 (4,5).

In the study by Curtis et al. (/), there
was no information on the tamoxifen
doses actually received by the patients.
However, the published figures indicate
that the average cumulative dose was
low. The ratio between the observed and
the expected numbers of endometrial
cancer cases among the tamoxifen-
treated patients was 2.03. The corre-
sponding ratio for those patients not
treated with tamoxifen was 1.23. These
figures suggest a relative risk of en-
dometrial cancer of less than 2.0
associated with the use of tamoxifen in
the SEER material. Given the mentioned
results from previous trials, such a low
figure is what one would expect with an
average cumulative dose of less than 10
g. This is perhaps not surprising in view
of the fact that the patients were treated
during the period 1980 through 1992,
when schedules of only 1 or 2 years of
tamoxifen were common. Thus, the
SEER database does not appear to
include many patients treated with
tamoxifen doses that are relevant to
current medical practice. In addition, as
stated by the authors, few patients were
followed for more than 10 years.

The mechanisms involved in tamox-
ifen carcinogenesis are not fully under-
stood. It would appear that tamoxifen
may have both tumor-initiating and
tumor-promoting properties (2,6-9).
Part of the promoting effect may be
related to the estrogenic agonistic effects
of tamoxifen. Such estrogenic effects
may explain the early excess of en-
dometrial cancer associated with tamox-
ifen therapy that has been observed in
many studies. In contrast, tumor-initiat-
ing effects, for instance, related to the
documented DNA-adduct-forming abil-
ity of tamoxifen, cannot be expected to
show up until after several years of
follow-up. Therefore, I agree with Curtis
et al. that further studies of breast cancer
survivors are needed to monitor site-
specific risks of cancer over time in
relation to duration and dose of tamox-
ifen.

LArs E. RurqQvist
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Note

Correspondence to: Lars E. Rutqvist, M.D.,
Ph.D., Oncologic Center, Karolinska Hospital, S-
10401 Stockholm, Sweden.

Response

Dr. Atkins indicates that the risks we
presented for gastrointestinal cancer
following tamoxifen treatment of
breast cancer are biased toward the
null because we failed to consider
induction time. Moreover, he maintains
that our ability to detect increased risks
among long-term survivors is limited
because of the short follow-up in the
Surveillance, Epidemiology, and End
Results (SEER) Program database. The
possibility of a minimum latency period
for second cancers was explored in
Table 2 of our brief communication (7).
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Although the mean follow-up was 2.8
years, the number of tamoxifen-treated
patients who survived 5 or more years
(n =2293) was close to the total number
of tamoxifen-treated patients in the
three Scandinavian trials (n = 2475)
(2). Our results showed only a slight
nonsignificant increase in risk of gastro-
intestinal cancer in the interval of 5
years or more among those treated with
tamoxifen (observed/expected [O/E] =
1.29; 95% confidence interval [CI] =
0.83-1.92). However, we acknowledged
that SEER currently has limited ability
to evaluate risk among 10-year survi-
vors. In response to Dr. Atkins’ concern,
we have analyzed separately 818 ta-
moxifen-treated patients in SEER who
survived at least 7 years; no significant
excess of gastrointestinal cancer was
found (observed = 9; O/E = 1.43; 95%
CI = 0.65-2.71), although the risk of
uterine corpus cancer remained ele-
vated. In Scandinavia, Rutqvist et al.
(2) reported a 1.9-fold increase in risk of
gastrointestinal cancer associated with
tamoxifen therapy (95% CI = 1.2-2.9),
but they provided no information on risk
among survivors of 5 or more or of 10 or
more years.

Dr. Rutqvist notes that the current
SEER data may be limited in judging
the long-term effects of high cumulative
doses of tamoxifen, especially the
current tamoxifen schedule of 20 mg/
day for 5 years. Actually, few studies
have been able to evaluate risk of second
cancers among long-term tamoxifen
users, since 5-year regimens have only
recently been widely used (3,4). In the
Scandinavian study (2), more than 80%
of the 2475 patients had 1-2 years of
tamoxifen therapy, with maximum
doses ranging from 11 to 29 g (45%
had 30 mg/day for 1 year; 39% had 40
mg/day for 2 years; 16% had 40 mg/day
for 5 years). Thus, the tamoxifen-related
excesses of endometrial and gastroin-

tamoxifen-treated group were 7.5 com-
pared with the placebo group, 2.2
compared with population-based inci-
dence rates, and 2.3 compared with data
from the NSABP B-06 trial. The last two
estimates resemble the twofold risk that
we observed in the SEER database. The
NSABP B-06 trial yielded no excess of
colorectal or stomach cancer. Further-
more, two case-control studies (6,7)
have found a significant trend of
increasing risk of endometrial cancer
with increasing duration of tamoxifen
use, with threefold risks noted for users
of 5 or more years.

Although information on duration of
tamoxifen therapy is not available in
SEER, it is possible to evaluate a subset
of our cohort treated during a period
when longer term tamoxifen therapy was
gradually introduced (Table 1). The risks
of cancers of the gastrointestinal tract
and uterine corpus among patients
receiving tamoxifen in the period 1985-
1992 were similar to the risks among
those treated during 1980-1984, whereas
the risk of contralateral breast cancer fell
to levels comparable to those of the
general population. Estimation of risks
of second cancers occurring beyond 5
years in the 1985-1992 period was
limited by small numbers of person-
years at risk.

Dr. Rutqvist suggests that the relative
risk of uterine corpus cancer after breast
cancer in our study is likely to be lower
than the 2.03 risk observed in the
tamoxifen group, since a 1.23 risk was
seen in the no/unknown tamoxifen

group. We did note in our brief
communication (/) that at least part of
the excess risk observed in the no/
unknown tamoxifen group was related to
tamoxifen therapy not reported to the
SEER Program. Comparing the ob-
served uterine corpus cancers incidence
rates among tamoxifen-treated patients
to that expected from the SEER popula-
tion (O/E = 2.03) provides the most
appropriate estimate, since breast cancer
patients treated before the introduction
of tamoxifen had a risk of uterine cancer
similar to that of the general population.

In commenting on possible carcino-
genic mechanisms, Dr. Rutqvist suggests
that tamoxifen may have both tumor-
promoting and tumor-initiating effects
related to its capacity to form DNA
adducts in laboratory animals. Although
there is some evidence that humans may
be less efficient in metabolizing the
active compound «-hydroxytamoxifen
(8-10), additional studies are needed on
the possible genotoxic effects of tamox-
ifen. Most importantly, as noted by Drs.
Atkins and Rutqvist, the risk of second
cancers following tamoxifen therapy
will be clarified only when large
numbers of breast cancer patients are
followed for long periods with detailed
data on dose, duration of exposure, and
potential confounders.

RocHELLE E. CURTIS
Joun D. Boicg, Jr.
DONNA A. SHRINER

BenyaMIN F. HANKEY

JosepH F. FRAUMENI, JR.

Table 1. Risk of selected second primary cancers among women treated with tamoxifen for breast
cancer, aged 50 or more years, with localized or regional stage disease, who did not receive
chemotherapy, by site and calendar year of initial breast cancer diagnosis*

Calendar year of initial breast cancer diagnosis

testinal cancers observed in the Scandi- 1980-1984 1985-1992
navian trials appear to be based | Secondsite 0 O/E 95% CI 0 O/E 95% CI
primarily on therapy given for fewer I s

All digestive cancers 30 0.99 0.67-1.41 123 1.03 0.85-1.23
than 2 years. Further data on long-term | o0 3 1.18 0.24-3.45 12 1.24 0.64-2.17
tamoxifen use are provided by the large | Colon, rectum 20 0.97 0.59-1.50 86 1.05 0.84-1.30
National Surgica] Adjuvant Breast and Breast (contralateral) 44 1.57 1.14-2.11 133 1.02 0.85-1.21
Bowel Project (NSABP) B-14 trial, with Uterine corpus 16 2.44 1.39-3.96 57 1.94 1.47-2.51
2639 patients receiving 20 mg/day for 5 No. of patients 1277 13081
or more Yyears (5) The risks of Person-years at risk 7101 32628

endometrial cancer in the randomized,

*0O = observed number of second cancers; O/E = observed-to-expected ratio; CI = confidence interval.
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